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APPENDIX C: Pilot Study
Before the deployment of the sensor network, we carried out a pilot study in multiple classrooms across two schools, during an entire academic year (2016-2017). The aim of the pilot study was to test the spatial and time series variation of indoor environmental conditions in schools. In this Appendix, we describe the characteristics of the schools selected for the pilot, and we present the results of the second pilot test, where the cross-classroom variation in indoor environmental conditions was tested over the course of a full academic year.
Two schools with heterogenous physical characteristics were selected for the pilot, with the aim to maximize differences in environmental conditions (see Table 1 for a description of the schools). Pilot School 1 represents a relatively new school, with a modern ventilation system in a rural area. Pilot School 2 is a school built over 20 years ago, with a mechanical ventilation system that initially did not cover the classrooms, but that was redesigned to do so during our pilot study. This school is located in an urban area. The location and building characteristics of the schools are thus expected to generate differences in indoor environmental parameters. In the pilot schools none of the teachers have control over the temperature in their classrooms.
Pilot School 1
Pilot School 2
Construction
Year 2010 1992
Ventilation in classrooms Yes No
Area Characteristics Rural Urban
Control Over Temperature No No
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Pilot Test 2: Time-series variation of sensors over the academic year
The second part of the pilot study aimed to test the variation in indoor environmental conditions in the selected sample of classrooms over the period of one academic year. For this study, 12 sensors were placed in 10 classrooms and one computer room, divided over the two pilot schools described above. Figure 1 provides examples of sensor placement within and across rooms. Note that we opt for sensor mounting on walls, rather than on a rod from the ceiling, for two main reasons. First, this study aims to measure indoor air quality over a prolonged period of time, in a non-invasive manner. Mounting sensors from the ceiling may change behavior of teachers and/or pupils, influencing the baseline condition. Second, there is the practicality of mounting sensors in 280 classrooms, which requires electricity and manpower.
Many classrooms do not have electricity in the ceiling, which inhibits placement of sensors on a rod, or would make this prohibitively expensive. Figure 2 shows the variation in indoor temperature and CO2 levels over the course of a year for a classroom in Pilot School 1, along with the ambient temperature in the area of the school. 1 The average daily temperature in the classroom during learning hours range from 19 °C to 30 °C, with an average of 22 °C. The daily peaks of CO2 increase when the ambient temperature drops, fluctuating around 1,300 ppm in the cold season and around 1,000 ppm in the warm season. 
